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(54) ELECTRIC VEHICLE WITH ELECTRICALLY-HEATED CATALYST DEVICE 

(57)Abstract: 

PURPOSE: To enable the purification of exhaust gas 
from an internal combustion engine in a hybrid type 
electric vehicle with the internal combustion engine 
additionally provided at an electric vehicle driven by a 
motor by adding an electrically-heated catalyst device 
best suited to accelerate the purification of exhaust 
gas. 

CONSTITUTION: A hybrid type electric vehicle is 
provided with a travel motor 2, a battery 1 for 
supplying power to the travel motor 2, and an internal 
combustion engine 4. This electric vehicle is further 
provided with an electrically-heated catalyst device 7 
for purifying the exhaust gas of the internal 
combustion engine 4, and a power supply 8 for 

supplying catalyst heating power to the electrically- heated catalyst device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a hybrid type electromobile which offered a battery for electric motors which 
supplies electric power, a dynamo which generates electric power used with this electric 
motor for a run, and internal combustion type engine for power generation which drives this 
dynamo on an electric motor for a run, and this electric motor for a run, An electric heating 
type catalyst device for performing emission gas purification of this internal combustion type 
engine, A power supply for supplying electric power for catalyst heating to this electric 
heating type catalyst device, and a controller which controls this electric heating type 
catalyst device, A remaining capacity detection means to detect remaining capacity of this 
battery for electric motors is formed, An electromobile with an electric heating type catalyst 
device constituting so that heating of this electric heating type catalyst device may be made 
to start, when remaining capacity from which this controller was detected by this remaining 
capacity detection means decreases to predetermined remaining capacity. 
[Claim 2]ln a hybrid type electromobile which offered a battery for electric motors which 
supplies electric power, and internal combustion type engine for a run on an electric motor 
for a run, and this electric motor for a run, An electric heating type catalyst device for 
performing emission gas purification of this internal combustion type engine, A power 
supply for supplying electric power for catalyst heating to this electric heating type catalyst 
device, and a controller which controls this electric heating type catalyst device, A 
remaining capacity detection means to detect remaining capacity of this battery for electric 
motors is formed, An electromobile with an electric heating type catalyst device constituting 
so that heating of this electric heating type catalyst device may be made to start, when 
remaining capacity from which this controller was detected by this remaining capacity 
detection means decreases to predetermined remaining capacity. 

[Claim 3]The electromobile with an electric heating type catalyst device according to claim 1 
or 2, wherein this predetermined remaining capacity is set as quantity which can perform 
vehicle running by this electric motor for a run using electric power of this battery for electric 
motors until this electric heating type catalyst device results in **** which can be purified. 
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[Claim 4]ln a hybrid type electromobile which offered a battery which supplies electric 
power, and internal combustion type engine on an electric motor for a run, and this electric 
motor for a run, An electric heating type catalyst device for performing emission gas 
purification of this internal combustion type engine, An electromobile with an electric 
heating type catalyst device which offers a power supply for supplying electric power for 
catalyst heating on this electric heating type catalyst device, and is characterized by 
constituting this power supply by this electric motor for a run that functions as a dynamo at 
the time of regenerative braking. 

[Claim 5]ln a hybrid type electromobile which offered a battery which supplies electric 
power, and internal combustion type engine on an electric motor for a run, and this electric 
motor for a run, An electric heating type catalyst device for performing emission gas 
purification of this internal combustion type engine, A power supply for supplying electric 
power for catalyst heating to this electric heating type catalyst device, and a braking 
operation detection means which detects that braking operation is carried out, Based on 
information from this braking operation detection means, at the time of braking. Offer a 
controller which switches this electric motor for a run to a regenerative-power-generation 
state, and this controller at the time of this braking. An electromobile with an electric heating 
type catalyst device characterized by being constituted so that this electric heating type 
catalyst device may be made to supply electric power by using as this power supply for 
catalyst heating this electric motor for a run that functions as a dynamo. 
[Claim 6]The electromobile with an electric heating type catalyst device according to claim 4 
or 5 being the internal combustion type engine for power generation which drives a dynamo 
with which this internal combustion type engine generates electric power supplied to this 
electric motor for a run, or this battery. 

[Claim 7]The electromobile with an electric heating type catalyst device according to claim 4 
or 5, wherein this internal combustion type engine is the internal combustion type engine for 
a run for driving a wheel. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About the electromobile driven with an electric motor, this invention is 
the hybrid type electromobile put side by side especially in internal combustion type engine, 
is used for promoting emission gas purification, and relates to a suitable electromobile with 
an electric heating type catalyst device. 
[0002] 

[Description of the Prior Art]Conventionally, the hybrid type electromobile which puts 
internal combustion type engine side by side to an electromobile, starts internal combustion 
type engine and continues operation when the remaining capacity of the battery which 
drives the electric motor for a run becomes below predetermined is provided. On the other 
hand, in the car which equipped only internal combustion type engine, in order to purify 
emission gas, equipping an electric heating-type catalyst device is performed. 
[0003]As this shows drawing 7 , at the time of predetermined, the catalyst 7B attached to 
the internal combustion type engine 4 is heated with the electrocatalysis heating heater 
(henceforth EHC) 7A which comprises an electric heater etc. EHC7A is connected to the 
battery 8 via the EHC driver 7C who offered the switch etc. 
It is constituted so that EHC7A may be controlled by the EHC driver 7C. 

[0004] 

[Problem(s) to be Solved by the InventionJBy the way, equipping a heating type catalyst 
device is not performed in the conventional hybrid type electromobile. Therefore, although a 
clean run state is maintained at the time of the drive only by an electric motor without 
operating the internal combustion type engine 4, purification of exhaust gas is not 
performed at the time of the operation of internal combustion type engine. 
[0005]Then, although it is possible to equip a hybrid type electromobile with a heating type 
catalyst device, purification of emission gas is not performed until internal combustion type 
engine warms up and a catalyst gets warm by this, since a catalyst is cold state at the time 
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of start up. That is, it is made to like to achieve purification of emission gas also at the time 
of the operation start of internal combustion type engine. It was originated in view of such a 
technical problem, and an object for the purpose of enabling it to purify the exhaust gas 
from the internal combustion type engine in a hybrid type electromobile of this invention 
further is to enable it to purify this exhaust gas from the start-up time of internal combustion 
type engine. 
[0006] 

[Means for Solving the Problem]For this reason, an electromobile with an electric heating 
type catalyst device of this invention according to claim 1, In a hybrid type electromobile 
which offered a battery for electric motors which supplies electric power, a dynamo which 
generates electric power used with this electric motor for a run, and internal combustion 
type engine for power generation which drives this dynamo on an electric motor for a run, 
and this electric motor for a run, An electric heating type catalyst device for performing 
emission gas purification of this internal combustion type engine, A power supply for 
supplying electric power for catalyst heating to this electric heating type catalyst device, and 
a controller which controls this electric heating type catalyst device, A remaining capacity 
detection means to detect remaining capacity of this battery for electric motors is formed, 
and if remaining capacity from which this controller was detected by this remaining capacity 
detection means decreases to predetermined remaining capacity, it is characterized by 
being constituted so that heating of this electric heating type catalyst device may be made 
to start. 

[0007]An electromobile with an electric heating type catalyst device of this invention 
according to claim 2, In a hybrid type electromobile which offered a battery for electric 
motors which supplies electric power, and internal combustion type engine for a run on an 
electric motor for a run, and this electric motor for a run, An electric heating type catalyst 
device for performing emission gas purification of this internal combustion type engine, A 
power supply for supplying electric power for catalyst heating to this electric heating type 
catalyst device, and a controller which controls this electric heating type catalyst device, A 
remaining capacity detection means to detect remaining capacity of this battery for electric 
motors is formed, and if remaining capacity from which this controller was detected by this 
remaining capacity detection means decreases to predetermined remaining capacity, it is 
characterized by being constituted so that heating of this electric heating type catalyst 
device may be made to start. 

[0008]An electromobile with an electric heating type catalyst device of this invention 
according to claim 3, In the composition according to claim 1 or 2, this predetermined 
remaining capacity is characterized by being set as quantity which can perform vehicle 
running by this electric motor for a run using electric power of this battery for electric motors 
until this electric heating type catalyst device results in **** which can be purified. An 
electromobile with an electric heating type catalyst device of this invention according to 
claim 4, In a hybrid type electromobile which offered a battery which supplies electric 
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power, and internal combustion type engine on an electric motor for a run, and this electric 
motor for a run, An electric heating type catalyst device for performing emission gas 
purification of this internal combustion type engine and a power supply for supplying electric 
power for catalyst heating to this electric heating type catalyst device are offered, and this 
power supply is characterized by being constituted by this electric motor for a run that 
functions as a dynamo at the time of regenerative braking. 

[0009]An electromobile with an electric heating type catalyst device of this invention 
according to claim 5, In a hybrid type electromobile which offered a battery which supplies 
electric power, and internal combustion type engine on an electric motor for a run, and this 
electric motor for a run, An electric heating type catalyst device for performing emission gas 
purification of this internal combustion type engine, A power supply for supplying electric 
power for catalyst heating to this electric heating type catalyst device, and a braking 
operation detection means which detects that braking operation is carried out, Based on 
information from this braking operation detection means, at the time of braking. It is 
characterized by offering a controller which switches this electric motor for a run to a 
regenerative-power-generation state, and this controller's using as this power supply for 
catalyst heating this electric motor for a run that functions as a dynamo at the time of this 
braking, and being constituted so that this electric heating type catalyst device may be 
made to supply electric power. 

[0010]An electromobile with an electric heating type catalyst device of this invention 
according to claim 6 is characterized by being the internal combustion type engine for 
power generation which drives a dynamo with which this internal combustion type engine 
generates electric power supplied to this electric motor for a run, or this battery in the 
composition according to claim 4 or 5. An electromobile with an electric heating type 
catalyst device of this invention according to claim 7 is characterized by this internal 
combustion type engine being the internal combustion type engine for a run for driving a 
wheel in the composition according to claim 4 or 5. 
[0011] 

[FunctionJIn the electromobile with an electric heating type catalyst device of above- 
mentioned this invention according to claim 1 , from a battery, electric power is supplied to 
the electric motor for a run, it operates, and a car drives with this electric motor. When the 
capacity of a battery decreases, for example, electric power can be supplied to this electric 
motor for a run, supplying the electric power which drove the dynamo with the internal 
combustion type engine for power generation, and was generated with this dynamo to this 
battery, carrying out it, and charging. 

[0012]Although the electric heating type catalyst device operates and emission gas is 
purified in the drive of internal combustion type engine by control which led the controller, 
At this time, in response to the detection information from a remaining capacity detection 
means, a controller will control to make heating of the catalyst of this electric heating type 
catalyst device start, if the remaining capacity of a battery decreases to predetermined 
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remaining capacity. 

[0013]ln the electromobile with an electric heating type catalyst device of this invention 
according to claim 2, from a battery, electric power is supplied to the electric motor for a 
run, it operates, and a car drives with this electric motor. A car can also be driven making a 
wheel drive with the internal combustion type engine for a run. Although the electric heating 
type catalyst device operates and emission gas is purified in the drive of internal 
combustion type engine by control which led the controller, At this time, in response to the 
detection information from a remaining capacity detection means, a controller will control to 
make heating of the catalyst of this electric heating type catalyst device start, if the 
remaining capacity of a battery decreases to predetermined remaining capacity. 
[0014]ln the electromobile with an electric heating type catalyst device of this invention 
according to claim 3, vehicle running by this electric motor for a run is performed using the 
electric power of this battery until this electric heating type catalyst device results in **** 
which can be purified. In the electromobile with an electric heating type catalyst device of 
this invention according to claim 4, from a battery, electric power is supplied to the electric 
motor for a run, it operates, and a car drives with this electric motor. 
[0015]Although this electric motor for a run functions as a dynamo at the time of the 
regenerative braking of this car, the catalyst of an electric heating type catalyst device is 
heated by using the electric motor for a run as this dynamo as a power supply at this time. 
And in the drive of internal combustion type engine, the catalyst of the electric heating type 
catalyst device in a heated state reacts, and purification of emission gas is performed. 
[0016]ln the electromobile with an electric heating type catalyst device of this invention 
according to claim 5, from a battery, electric power is supplied to the electric motor for a 
run, it operates, and a car drives with this electric motor. If a braking operation detection 
means detects braking operation, based on this information, a controller will switch the 
electric motor for a run to a regenerative-power-generation state at the time of braking. 
[0017]And a controller makes this electric heating type catalyst device supply electric power 
by using as the power supply for catalyst heating this electric motor for a run that functions 
as a dynamo at the time of this braking. By this, the catalyst of an electric heating type 
catalyst device is heated, the catalyst of the electric heating type catalyst device in a heated 
state reacts in the drive of internal combustion type engine, and purification of emission gas 
is performed. 

[0018]ln the electromobile with an electric heating type catalyst device of this invention 
according to claim 6, a dynamo is driven with this internal combustion type engine, 
supplying the electric power generated with this dynamo to this electric motor for a run, or 
this battery, a wheel can be made to be able to drive with this electric motor for a run, and a 
car can be driven. A car can be driven in the electromobile with an electric heating type 
catalyst device of this invention according to claim 7, making a wheel drive with this internal 
combustion type engine. 
[0019] 
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[Example]lt is that drawing 1 - 3 indicate the electromobile with an electric heating type 
catalyst device as the 1st example to be with a drawing hereafter when the example of this 
invention is described, The block diagram in which drawing 1 paid its attention to the control 
facility, the ** type figure in which drawing 2 shows an example of the hybrid type 
electromobile which should be equipped, Drawing 3 is a flow chart which shows the control 
action, and drawing 4 and 5 are what shows the electromobile with an electric heating type 
catalyst device as the 2nd example, The ** type figure showing the example of everything 
[ drawing 4 ] but the hybrid type electromobile which should be equipped, and drawing 5 
are flow charts which show the control action, and drawing 6 is a block diagram showing 
the control system of the electromobile with an electric heating type catalyst device as the 
3rd example. 

[0020]First, when the 1st example is described, this hybrid type electromobile, As shown in 
drawing 2 , are what is called a series type hybrid car, and driving torque is given to a 
driving wheel (here front wheels 9 and 9) from the electric motor 2 for a run (motor) which 
operates considering the battery 1 as a power supply, The dynamo 3 is formed in order to 
generate the electric power to this electric motor 2 for a run and battery 1. And the dynamo 
3 is driven with the internal combustion engine 4 for power generation. The electric motor 2 
for a run, the dynamo 3, and the internal combustion engine 4 for power generation are 
constituted so that it may be controlled by the controller 5. 

[0021]On the other hand, by control of the controller 5, as shown in drawing 1 , the internal 
combustion type engine 4 is put into operation, when the remaining capacity of the battery 
1 becomes below predetermined remaining capacity Q r For this reason, it is attached to 

battery capacity a total of six batteries 1 as a remaining capacity detection means to detect 
the electric power remaining capacity of the battery 1 for electric motors. The electric 
heating type catalyst device 7 which offered EHC7A, the catalyst 7B, and the EHC driver 
7C is formed in the exhaust system of this internal combustion type engine 4 in order to 
perform that emission gas purification. Although heating of the catalyst 7B is performed by 
EHC7A, the EHC7A operates by the electric power from the battery 8 for catalysts (power 
supply for catalyst heating) being supplied through the EHC driver 7C. The EHC driver 7C 
of this electric heating type catalyst device 7 is controlled by the controller 5, and if the 
remaining capacity especially detected with battery capacity 6 [ a total of] decreases to 
predetermined remaining capacity Q 2> it is constituted so that heating may be started. The 

EHC driver 7C is omitted in drawing 2 . 

[0022]By the way, above predetermined remaining capacity Q 2> It is set as quantity 

(namely, Q 2 =Q 1 +alpha) with a margin so that vehicle running by the electric motor 2 for a 

run until it results in **** which can purify the catalyst 7A of an electric heating type catalyst 
device can be certainly performed using the electric power of the battery 1 . Although not 
illustrated, the sensor which detects the temperature of the catalyst 7B is formed, if the 
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temperature of the detected catalyst 7B becomes more than 2nd preset temperature J 

EHC7A will be stopped and heating of the catalyst 7B will be stopped by the controller 5. 
The internal combustion type engine 4 is driven only after the temperature of the detected 
catalyst 7B becomes more than 1st preset temperature J . 

[0023] 1st preset temperature T 1 is the lower limit temperature of the cleaning effect region 

of the catalyst 2. 2nd preset temperature T 2 is set up in order to protect so that an electric 

heating type catalyst device may not carry out heat disadvantage with the upper limit 
temperature of the cleaning effect region of the catalyst 2. Since the electromobile with an 
electric heating type catalyst device of the 1st example of this invention is constituted as 
mentioned above, it controls by the controller 5 to start control, for example in response to 
the input signal of a key switch, for example, to be shown in the flow chart of drawing 3 . 
[0024]That is, in Step S2, initial setting is performed first. In this initial setting, the internal 
combustion engine operation flag F which is that the internal combustion engine 4 for 
power generation is operating with 1, and becomes being under stop with 0 is set as 0. The 
electric motor 2 for a run starts in step S4, and a usual run of vehicles is performed. This 
necessary current usually controlled by the controller 5 at the time of a run is supplied to 
the electric motor 2 for a run from the battery 1 , and the run by electric power is performed. 
[0025]And if it is judged whether only predetermined remaining capacity Q has the 

remaining capacity in the battery 1 at Step S6 and there is remaining capacity, it will 
progress to Step S8 and it will be judged whether the flag F is 0. Since it is F= 0 by initial 
setting at the time of start up of vehicles, it progresses to Step S10. At Step S10, EHC7A is 
held to a halt condition, and the engine 1 for power generation is held to a halt condition at 
Step S12. At Step S14, the flag F is reset to F= 0 and it progresses to Step S16. 
[0026]ln Step S16, it is judged whether the key switch was come by off, and if a key switch 
is an input state, a return is carried out to Step S6. And if the remaining capacity of the 
battery 12 is judged that there is only no predetermined remaining capacity Q at Step S6, 

it will be judged whether it progresses to Step S18 and there is any temperature of the 
catalyst 7B of an electric heating type catalyst device of more than 2nd preset temperature 

[0027]Here, since the catalyst 7B is in cold state in the first stage, since there is more than 
no 2nd preset temperature T 2 [ catalyst temperature ], it progresses to Step S20 and 

EHC7A is usually operated. It is judged whether it progresses to Step S22 and there is any 
temperature of the catalyst 7B of an electric heating type catalyst device of more than 1st 
preset temperature T r Since catalyst temperature does not have more than 1st preset 

temperature it progresses to Step S16, and since the catalyst 7B is in cold state in the 

first stage, if a key switch is an input state, a return is usually carried out to Step S6. 
[0028]ln this way, if suitable time and the catalyst 7B are heated, catalyst temperature 
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becomes more than 1st preset temperature and it will be in the state where the catalyst 

7B can fully purify the emission gas of the internal combustion type engine 4. Then, it 
progresses to Step S24 from Step S22, and the engine 4 for power generation is operated, 
and further, at Step S26, the flag F is set as F= 1 and it progresses to Step S16. 
[0029]ln this way, since the dynamo 3 will start power generation if the engine 4 for power 
generation operates, the electric motor 2 for a run can operate using this generated output, 
and a run of vehicles comes to be performed without trouble. Although the remaining 
capacity of the battery 1 may reach predetermined remaining capacity Q 2 and it comes to 

progress to Step S8 from Step S6, at this time, it progresses to Step S8, and since the flag 
F is 1 , further, it progresses to Step S30 and it is judged here whether it is charging finish. 
Whether remaining capacity reached the preset value large enough can perform judgment 
of this charging finish. If it will progress to Step S18 if it is not charging finish, but there is 
more than no 2nd preset temperature T 2 [ catalyst temperature ] here, although operation 

of Step S20 and S22 is repeated, like the above-mentioned, If catalyst temperature 
becomes more than 2nd preset temperature T 2 , it will be made to stop about EHC7A and 

the operation of the engine 4 for power generation will be continued. 
[0030]On the other hand, it will progress to Step S10 and EHC7A will be made into a halt 
condition, and if judged as charging finish at Step S30, at Step S12, the engine 4 for power 
generation is made into a halt condition, and further, by Step S14, the flag F will be set as 
F= 0 and it will progress to Step S16. After the remaining capacity of the battery 1 has 
become large enough by this, the engine 4 for power generation will stop, the engine for 
predetermined time power generation can be stopped henceforth, and it can realize control 
which prevented control hunting and was stabilized. 

[0031]And if a key switch is set as OFF, it will progress to Step S32 from Step S16, the 
electric motor 2 for a run, EHC7A, and the engine 4 for power generation will be 
suspended, respectively, and control will be completed. Thus, in advance of start up of the 
internal combustion type engine 4, heating of the catalyst 7B by EHC7A can fully be 
performed, and the regurgitation of the exhaust gas at the time of start up of the internal 
combustion type engine 4 which is not purified can be prevented now. 
[0032]Next, if the 2nd example is described, as shown in drawing 4 , this hybrid type 
electromobile is what is called a parallel type hybrid car, and has offered the electric motor 
2 for a run which rotates the front wheels 9 and 9, and the internal combustion type engine 
4 for a run which rotates the rear wheels 10 and 10. On the other hand, the internal 
combustion type engine 4 like the 1st example (refer to drawing 1 ) by control of the 
controller 5. It starts, even if based on the instructions (instructions judged from the run 
state of vehicles, etc.) which should start when the remaining capacity of the battery 1 
becomes below predetermined remaining capacity Q , and should drive the rear wheels 10 

and 10 irrespective of the remaining capacity of the battery 1. 
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[0033]To the exhaust system of this internal combustion type engine 4 for a run. The 
electric heating type catalyst device 7 which offered EHC7A, the catalyst 7B, and the EHC 
driver 7C is formed like the 1st example, and control of internal combustion type engine 
[ corresponding to the remaining capacity of the battery 1 ] 1 for run and EHC3 is performed 
like the 1st example. Since the electromobile with an electric heating type catalyst device of 
the 2nd example of this invention is constituted as mentioned above, control is performed, 
as control is started, for example in response to the input signal of a key switch, for 
example, it is shown in the flow chart of drawing 5 . 

[0034]That is, first, the electric motor 2 for a run starts in step S4, and a usual run of 
vehicles is performed. Although it is judged whether an operating command occurs to the 
engine for a run, if there is no operating command, it will be judged whether only 
predetermined remaining capacity Q has the remaining capacity in the battery 1 at Step 

S6. if there is remaining capacity, EHC7A will be held to a halt condition at Step S10, and 
the engine 4 for power generation will be held to a halt condition at Step S12. And it is 
judged at Step S16 whether the key switch was come by off, and if a key switch is an input 
state, a return is carried out to Step S5. 

[0035]And. [ whether it is judged that an operating command occurs to the engine 4 for a 
run at Step S5, and ] Or if the remaining capacity of the battery 1 is judged that there is only 
no predetermined remaining capacity Q at Step S6, it will progress to Step S18, 

According to the temperature of the catalyst 2 of an electric heating type catalyst device, 
operation of Step S18, S20, S22, S24, and Step S28 is performed to the approximately said 
appearance as the 1st example, and EHC7A and the internal combustion type engine 4 are 
controlled. Since these steps are the same as that of the 1st example, explanation is 
omitted. 

[0036]Thus, also in the 2nd example, in advance of start up of the internal combustion type 
engine 1, heating of the catalyst 7B by EHC7A can fully be performed, and the regurgitation 
of the exhaust gas at the time of start up of the internal combustion type engine 4 which is 
not purified can be prevented now. if it attaches [ it is alike and ] and explains to the 3rd 
example, this hybrid type electromobile is constituted by the electric motor 2 for a run on 
which the power supply of EHC7A functions as a dynamo at the time of regenerative 
braking as shown in drawing 6 . This hybrid type electromobile may be a series type hybrid 
car, and may be a parallel type hybrid car. Drawing 1 and a same sign show the same 
portion among drawing 6 . 

[0037]That is, when it is detected by a means to detect the braking state of the brake switch 
(graphic display abbreviation) etc. which detect the existence of operation of a brake pedal 
(graphic display abbreviation), for example that it is a braking state, the controller 5 
comprises this example so that a regenerative brake state may be realized. This 
regenerative brake state is in the state where the electric power which the electric motor 2 
for a run was switched to the dynamo generated in response to the energy of rotational 
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movement of a driving wheel, and was generated here is charged by the battery 1. 
[0038]And in the controller 5, in this regenerative brake state, a part of generated output of 
the electric motor 2 for a run which switched to this dynamo is supplied to EHC7A, and 
EHC7A is operated. Since the electromobile with an electric heating type catalyst device of 
the 3rd example of this invention is constituted as mentioned above, if it gets into a brake 
pedal during a run, the electric motor 2 for a run will turn into a dynamo, and will perform 
the same operation as the engine braking which decelerates vehicles. That is, a part of 
incorporated energy is supplied to EHC7A, incorporating the inertia force of vehicles as 
electrical energy with the electric motor 2 for a run used as a dynamo, and decelerating 
vehicles efficiently. 

[0039]Thereby, EHC7A heats the catalyst 7B. Since this heating is performed whenever it 
breaks in a brake pedal, heating of the catalyst 7B is performed by remarkable frequency, 
and **** which can purify the catalyst 7B is always maintained. Therefore, the remaining 
capacity in the battery 1 serves as a limit, and when the drive which led the internal 
combustion type engine 4 is started, it is in the state where the catalyst 7B can fully purify 
exhaust gas, and the regurgitation of the exhaust gas with which it is not purified at the time 
of the cold state accompanying starting of the internal combustion type engine 4 can be 
prevented. 
[0040] 

[Effect of the lnvention]As explained in full detail above, according to the electromobile with 
an electric heating type catalyst device of this invention according to claim 1. In the hybrid 
type electromobile which offered the battery for electric motors which supplies electric 
power, the dynamo which generates the electric power used with this electric motor for a 
run, and the internal combustion type engine for power generation which drives this 
dynamo on the electric motor for a run, and this electric motor for a run, An electric heating 
type catalyst device for performing emission gas purification of this internal combustion type 
engine, The power supply for supplying the electric power for catalyst heating to this 
electric heating type catalyst device, and the controller which controls this electric heating 
type catalyst device, A remaining capacity detection means to detect the remaining 
capacity of this battery for electric motors is formed, By being constituted so that heating of 
this electric heating type catalyst device may be made to start, when the remaining capacity 
from which this controller was detected by this remaining capacity detection means 
decreases to predetermined remaining capacity, In advance of start up of internal 
combustion type engine, there is an advantage to which catalyst heating of a catalyst 
device comes to be carried out, and purification of exhaust gas comes to be ensured from 
the start-up time of internal combustion type engine. Therefore, there is an advantage to 
which exhaust gas purification from internal combustion type engine comes to be ensured 
about the power supply of the electric motor for a run at the time of the shift to the state 
where internal combustion type engine was used from the state of only a battery. 
[0041]According to the electromobile with an electric heating type catalyst device of this 
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invention according to claim 2. In the hybrid type electromobile which offered the battery for 
electric motors which supplies electric power, and the internal combustion type engine for a 
run on the electric motor for a run, and this electric motor for a run, An electric heating type 
catalyst device for performing emission gas purification of this internal combustion type 
engine, The power supply for supplying the electric power for catalyst heating to this 
electric heating type catalyst device, and the controller which controls this electric heating 
type catalyst device, A remaining capacity detection means to detect the remaining 
capacity of this battery for electric motors is formed, By being constituted so that heating of 
this electric heating type catalyst device may be made to start, when the remaining capacity 
from which this controller was detected by this remaining capacity detection means 
decreases to predetermined remaining capacity, In advance of start up of internal 
combustion type engine, there is an advantage to which catalyst heating of a catalyst 
device comes to be carried out, and purification of exhaust gas comes to be ensured from 
the start-up time of internal combustion type engine. Therefore, the change to the driving 
state by the internal combustion type engine for a run from the driving state by the electric 
motor for a run can also be performed, purifying exhaust gas certainly. 
[0042] According to the electromobile with an electric heating type catalyst device of this 
invention according to claim 3. In the composition according to claim 1 or 2, this 
predetermined remaining capacity until this electric heating type catalyst device results in 
**** which can be purified, There is an advantage to which purification of exhaust gas 
comes to be ensured from the start-up time of above-mentioned internal combustion type 
engine securing the vehicle running by the electric motor for a run by being set as the 
quantity which can perform vehicle running by this electric motor for a run using the electric 
power of this battery for electric motors. 

[0043]According to the electromobile with an electric heating type catalyst device of this 
invention according to claim 4. In the hybrid type electromobile which offered the battery 
which supplies electric power, and internal combustion type engine on the electric motor for 
a run, and this electric motor for a run, An electric heating type catalyst device for 
performing emission gas purification of this internal combustion type engine, By offering the 
power supply for supplying the electric power for catalyst heating on this electric heating 
type catalyst device, and constituting this power supply by this electric motor for a run that 
functions as a dynamo at the time of regenerative braking, There is an advantage to which 
heating in a catalyst device always comes to be mostly carried out, and purification of 
exhaust gas comes to be ensured from the start-up time of internal combustion type 
engine. The rotational energy of the electric motor for a run can be effectively used now, 
and it contributes to energy saving greatly. It becomes unnecessary to equip the battery for 
an electric heating type catalyst device, and contributes to a cost cut. 
[0044]According to the electromobile with an electric heating type catalyst device of this 
invention according to claim 5. In the hybrid type electromobile which offered the battery 
which supplies electric power, and internal combustion type engine on the electric motor for 
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a run, and this electric motor for a run, An electric heating type catalyst device for 
performing emission gas purification of this internal combustion type engine, The power 
supply for supplying the electric power for catalyst heating to this electric heating type 
catalyst device, and the braking operation detection means which detects that braking 
operation is carried out, Based on the information from this braking operation detection 
means, at the time of braking. Offer the controller which switches this electric motor for a 
run to a regenerative-power-generation state, and this controller at the time of this braking. 
By being constituted by using as this power supply for catalyst heating this electric motor 
for a run that functions as a dynamo, so that this electric heating type catalyst device may 
be made to supply electric power, There is an advantage to which regenerative power 
generation is performed by the electric motor for a run at the time of braking, heating in a 
catalyst device always comes to be mostly carried out using this electric power, and 
purification of exhaust gas comes to be ensured from the start-up time of internal 
combustion type engine. The rotational energy of the electric motor for a run can be 
effectively used now, and it contributes to energy saving greatly. It becomes unnecessary 
to equip the battery for an electric heating type catalyst device, and contributes to a cost 
cut. 

[0045]According to the electromobile with an electric heating type catalyst device of this 
invention according to claim 6. In the composition according to claim 4 or 5, the catalyst of 
the catalyst device is always heated at the time of start up of internal combustion type 
engine by the composition that it is the internal combustion type engine for power 
generation which drives the dynamo with which this internal combustion type engine 
generates the electric power supplied to this electric motor for a run, or this battery. 
At the time of the shift to the state where internal combustion type engine was used from 
the state of only a battery, there is an advantage to which exhaust gas purification from 
internal combustion type engine comes to be ensured about the power supply of the 
electric motor for a run. 

[0046]According to the electromobile with an electric heating type catalyst device of this 
invention according to claim 7. In the composition according to claim 4 or 5, the catalyst of 
the catalyst device is always heated at the time of start up of internal combustion type 
engine by the composition that this internal combustion type engine is the internal 
combustion type engine for a run for driving a wheel. 

There is an advantage which can also perform the change to the driving state by the 
internal combustion type engine for a run from the driving state by the electric motor for a 
run while purifying exhaust gas certainly. 
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original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 1 1t is a functional block diagram showing typically the composition of the catalyst 
device control system of the electromobile with an electric heating type catalyst device as 
the 1st example of this invention. 

[Drawing 2] It is a ** type figure showing the entire configuration of the electromobile with an 

electric heating type catalyst device as the 1st example of this invention. 

[Drawing 3] lt is a flow chart which shows the control action about the electromobile with an 

electric heating type catalyst device as the 1st example of this invention. 

[Drawing 4] lt is a ** type figure showing the entire configuration of the electromobile with an 

electric heating type catalyst device as the 2nd example of this invention. 

[Drawing 5] lt is a flow chart which shows the control action about the electromobile with an 

electric heating type catalyst device as the 2nd example of this invention. 

[Drawing 6] lt is a functional block diagram showing typically the composition of the catalyst 

device control system of the electromobile with an electric heating type catalyst device as 

the 2nd example of this invention. 

[Drawing 7] lt is a functional block diagram showing typically the composition of the control 
system of the conventional internal combustion type engine with an electric heating type 
catalyst device. 
[Description of Notations] 

1 Battery 

2 The electric motor for a run (motor) 

3 Dynamo 

4 Internal combustion engine 

5 Controller 

6 The battery capacity meter as a remaining capacity detection means 

7 Electric heating type catalyst device 
7A Electrocatalysis heating heater (EHC) 
7B Catalyst 

http://vvww4.ipdUnpit^^ 3/4/2008 



JP,07-071236,A [DESCRIPTION OF DRAWINGS] Page 2 of 2 

7C EHC driver 

8 The battery for catalysts (power supply for catalyst heating) 

9 Front wheel 

10 Rear wheel 
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^T- y^S 1 6T\ *-f y^as*7lCftofc*»as« 

Kfr£*x* *~*-f y7-#A*R«ft&* ^f^S5^ 
•J ^-yf^ 0 

[003 5] ^LT> .^ry^S 5 -C^tTffl^^ ^ > 4 

ftv^WWrSn-Si, X s ? y^S 1 8-jSA.X, *£Mn 

^f-y^S 1 8, S2 0, S2 2, S2 4M 
Xfy7'S2 8^if^tT^^T, E II C 7 A t , 

IB l gglfi«^PI«fto-CKWSr«*-1-a. 
[0 0 3 6] ^^J:9(at, JB2 jtSSffiKOS-frt, 

*«-e#SJ;3fc:ft*o Sfefc, »3**«jc^ov^Ttt 
"T^^iw, EHC7A£Oil?5\ ®^WJ»B#lC*««i: 

[0 0 3 7] gp*> N *Hi60iJ-C(i, m*-&7 'U-lc^y 

*^i— -^ffiirtt, 3fetffflflt»«2dSSEBi»^lHltejl 

[00 3 8] ^Lt, ^hn-75TU wCD[eJ£:/ 

ffl«5tt«2<7)38a;ay3^— SBSr, E HC 7 Adffcj&L 
T\ EHC7A^»S-fr5«t5l:ftotv>5 0 

3 Il^j^i^oMMgl^tl^ S »*tt± 

3o 1"ft*^ ^ma^ftofc^tTffl 
»»«2Jcj:i3a«3:^*i: LT©^^ MffiZ® 

HC 7A(C«^tl5 0 
[0 0 3 9] r*UdJ;!9, EHC7A(j;Mi7B« 
i"5„ ^CO^ii, ^I'-^y/l'fr&^&frfifCfTft 



(6) »BB^7-7 12 3 6 

;b*i5tf:tf), ^^^)Mt«7 B^ftUBWffftfr 
or, /<<y^y i»caa»t*«#*ii:*IB»i:ttD, f*J*$ 

«9, rt«^>^V4<75fi®|j^^9, »«B9oiMfc*ix 
[0 0 4 0] 

z^tex.tc^'CT'y y K^Simj^t, -atom 

K1MMUB'<y^y w^rfWf^fttii 
J: 5 J3ift 9 s rt«*3i^^>'o*ft«i*a»fe#«^x«)» 

<k*m r M\cnt£i?tiZ & ?Kft Lfc^o 

x ^ b # * HMfctf* 31 tc fr ft *>ft 5 «fc 9 ft 5 #J 
jo [0041] «*3«2E«i<z)*»w«)m«UraJRS: 

fTfflrt*8S:^>^>'i:«r^ftx.fc^-f yy y K*»«a 
[0042] ^fc, 19*^3 15*6^** W<oa**D3»a; 



// 

ofltofcfcfc^T. »9f3E«ff»ft* 5 > attt«»l3»*«a 
K IB »f fc pT ft j»« *c S 5 * T* co ffiL RttSMftffj y r* 

[0043] «l*3H4E*«>**w«>«»*n«RS: 

*irv*6::i:fc:J:*K ttaKHJ-*J»tSin3R)5S, Jiff* 
[0 0 4 4] n«4 5E4K0!>^»notKftAD3n^; 

nmmmmz&mmmm'mMkisX. mmmm^m 

ct «9 , M»l»^tt*tTffl«ill«^ig*»«*SfT**>tL, 

[0045] *fc, »*Jg6l5*^*3gM(OiB«i*nfRS: 



(7) #0H^7- 7 12 3 6 

/2 

[0 0 4 6 ] iB#* 7 E«Kn**WOfttft*Uj»a: 

ttKttB(4- * vl^l A fti£fc J; *u*\ 

*U3RS*1T*5 0. *fTffl1B:ili«I^J:'5K«ittttd>&, * 
ffifl >^ >^ «c J: ^5 SK®)*^flS— ro^J ^ tfe , m 

[Hi^lllVftKn] 

[B 1 ] *«910)B 1 H«« LTO«»*Dj»S;tta» 
BW#««lil»*<0*lK«BM^ 

bw* m^c s mm<n±m&f&&^mx,mx&> 6, 
[is] *&m<n%2 nvmt \^x<nm/mm^f&mm 

[16] #*W<Dig2H!fc«i: Lr©B«UP»*«BtSE 
50 BW#««i»*w«KKBW]»»w*****W*i:^ 

[®7 j «*oB«wnjRS*a«Bf+#rt«a3i>^> 

3 ism^ 

4 rt^^^v^V 
40 5 

6 fll#8fittU^ei!£: LTco^<5/7 i y^Stf 

7 «»*D»ss:ttJSEgsB 

7 A l^Mt-^ (EHC) 
7B M 

7 C EHC K7-f ^< 

s mmm'<*7v mmummmm) 

9 ftt« 

i o &m 



(8) 



4*lffl 1' : 7 - 7 1 2 3 6 



[81] [B2] 




[87] 



emc m 



EHC 



7C 



4 

, L 



EHC 



E 



77 



7B 



nr 



(9) 



®mW- 7-71236 



[133] 



)k 



mssfc C F=Q) 




YES 



EHCf?ik 



S2 8 



EHCffffil 



NO 





YES 



YES 



S2 4 



F= 1 




EHC#lh 



S 1 0 



S 1 2 



F=0 



S 1 4 



YES 



S 3 2 



EHC, 
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(10) 



f.flffl ¥7-7 1 2 3 6 



115] 




YES 



EHC#lh 



SI 8 



NO S 1 0 



EHCtelk 



S28 



EHCfFiH 





S 1 6 
S32 



EHC. 



( Er ) 



7ny v^tt* 

iM^iEJIT S 33# 8 » 
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